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DESCRIPTION

[0001] The present invention relates to a device and method for utilizing a surface for a variable function. The invention relates
particularly to the utilizing of a surface, such as the surface of a floor, outside wall or roof, in environmentally-friendly manner or
for energy production or water collection or for enhancing the quality of life.

[0002] It is per se known to use surfaces such as the surface of a floor, outside wall or roof for environmentally-friendly purposes
such as binding fine dust or producing energy, for instance using solar panels. Particularly in areas where available surfaces are
relatively scarce, such as urban areas, it is however a drawback that a determined function for utilizing a surface is only possible
for a limited amount of time. Solar energy can logically only be generated when there is sun, and so in any case only during the
day, and water collection for instance can only take place during precipitation. These drawbacks form a particular problem in
urban areas where space and usable surfaces are scarce.

[0003] The United States application US 2006/101683 discloses a Changeable graphic faceplate according to the preamble of
claim 1 and a method for multi-faced signs and billboards, which are no functional elements according to the present invention.

[0004] The international patent application WO 2010 / 003102 discloses a device for utilising a surface, comprising one or two
similar functional elements, both being a solar panels, and one element that does not utilize a surface in environmentally-friendly
manner or for energy production or water collection or for enhancing the quality of life, and which is thus non-functional in the
sense of the present invention, as will be disclosed below.

[0005] It is therefore an object of the present invention to provide a method and device which at least partially resolve the above
stated problem or provide a usable alternative.

[0006] The invention provides for this purpose a device according to claim 1 for utilizng a surface, such as the surface of a floor,
wall, outside wall or roof, for a variable function, comprising a first functional element with an active surface area the size of at
least a part of the surface, and at least a second functional element with an active surface area the size of at least a part of the
surface, in addition to means for varying, on at least a part of the surface, the functional element with which the surface is utilized.
The surface of the floor, wall, outside wall or roof can be that of a residential building, of an office building, but also the surface of
a road, dike, noise protection barrier or a surface provided by other random object, vehicle or vessel, or a location.

[0007] Because it is possible to vary the functional element with which the surface is utilized, the use of the surface can be
adapted in each case to the current requirement or the current possibilities for producing energy or applications which are
environmentally-friendly or enhance quality of life. In order to enable variation the first and the second functional elements differ
from each other.

[0008] The first functional element is chosen from the group of: a solar panel, a cold or heat storage element, a water absorbing,
collecting or buffering element, a green element such as a grass cover or moss mat or other element with growth thereon, a fine
dust-binding element, an emission-binding and/or neutralizing element such as an NOx-binding and/or neutralizing or SOx-binding
and/or neutralizing element, a wind energy generating element. The at least second functional element is chosen from the same
group, but is different from the first element. It is however possible to opt to apply a determined element a number of times, for
instance when it is foreseen that intervals between maintenance last so long that the element for instance is contaminated or
saturated.

[0009] The means for varying the functional element comprise at least one displacing means for at least a portion of a functional
element. Utilization of the surface area can hereby be modified at all times. The displacing means can be adapted to displace only
a portion of the functional element or to arrange the whole functional element partially on the surface or remove it therefrom. The
displacing means can also be adapted to displace or interchange a plurality of functional elements.

[0010] For this purpose at least one displacing means comprises a rotatable carrier, whereby at least two functional elements
are carried such that during rotation an active surface area of at least one functional element can be placed at a predetermined
orientation, such as a position or angle, to the surface. The manner in which the surface is utilized can in this case be changed by
rotating the carrier, which can optionally take place in automated manner.

[0011] The carrier comprises a tube which is rotatable in axial direction and has a triangular or square cross-section, wherein a
first and second surface of the jacket of the tube carry respectively said first and second functional element. The surface can be
placed in an orientation suitable for use by rotating such a carrier. This can be an orientation parallel to (or above) the surface,
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but also a most suitable orientation for the relevant element. In the case of a solar panel the panel can for instance extend
perpendicularly of the direction of incidence of the sunlight and be rotated subject.

[0012] The carrier can be adapted in at least one axial angle position to hold a liquid such as rainwater, and be given a
substantially hollow form for this purpose, or at least comprise a storage space for the liquid and more preferably have an at least
partially moisture-permeable jacket for the purpose of absorbing and/or relinquishing the liquid. The collection of rainwater can
serve here for the subsequent use of this rainwater, for instance as irrigation water, or to relieve drainage systems during heavy
precipitation, wherein a buffer is formed which can be emptied at any appropriate moment. An at least partially moisture-
permeable cloth suitable for this purpose comprises for instance a water-permeable cloth which can be provided at the same time
with an imprint so that it can function as advertising message. The cloth can however be provided with an imprint which, on the
contrary, ensures that the device has the least disruptive optical effect possible, or for instance absorbs or reflects light in order
to exclude or collect heat.

[0013] In an alternative embodiment at least one displacing means comprises a translatable carrier, whereby at least one, but
preferably at least two, functional elements are carried such that during translation an active surface area of at least one
functional element can be placed at a predetermined orientation, such as a position or angle, to the surface. A translatable carrier
can, for instance when use is made of a conveyor belt or a chain, result in a simple construction with which a large part of the
surface can be utilized. Varying the function for which the surface is utilized can be done manually, although the device can also
be provided with a control device for varying at least a functional element on the basis of an input, such as a manual input or an
input provided by a sensor or external device. A plurality of devices can be coupled for this purpose to a central unit adapted to
control the overall desired functionality by means of the input for the purpose of providing an input to each of the respective
devices.

[0014] The device can be arranged afterward on the surface, and so be removable, or be incorporated integrally in a panel
which can be used as wall, roof or the like, and so be permanently attached.

[0015] The invention will now be elucidated on the basis of the following non-limitative figures. Herein:

e Figure 1 shows a schematic view of a first embodiment of a device according to the present invention;

¢ Figure 2 shows a schematic view of a second embodiment of a device according to the present invention;

o Figure 3 shows a schematic view of a third embodiment of a device;

e Figure 4 shows a schematic view of a fourth embodiment of a device;

e Figure 5 shows a schematic view of a section of a carrier with functional elements for use in a device according to the
present invention;

¢ Figure 6 shows a schematic view of a section of an alternative carrier intended particularly for rainwater collection;

e Figure 7 shows a schematic view of a fifth embodiment of a device ; and

¢ Figure 8 shows a schematic view of a sixth embodiment of a device.

¢ Figure 9 shows a schematic view of a building round which is arranged a carrier frame on which the device according to the
present invention is arranged.

o Figures 10a-d show a part of building on which a carrier structure is arranged.

The embodiments related to figures 1, 2, 5, 9 and 10 are embodiments according to the invention. Figures 3, 4, 6, 7 and 8
describe embodiments not forming part of the invention.

[0016] Figure 1 shows a device 10 according to the present invention for utilizing a surface 11, such as the surface of a floor,
outside wall or roof, for a variable function. In figure 1 the distance 11 indicates the width of the surface, wherein the surface
extends further perpendicularly of the plane of the drawing. The surface is formed here by a floor 14, but it will be apparent that
the device is also suitable for application on any surface, such as the surface of an outside wall or roof, or a ground surface, a
dike surface, a sloping surface etc. The device comprises a first functional element 12 consisting of a solar panel formed by a
number of sub-elements 12a, 12b, 12c, each situated on respective carriers 15a, 15b, 15c. Carriers 15a, 15b and 15c are formed
as tubes extending perpendicularly of the plane of the drawing and disposed rotatably around rotation shafts 16a, 16b, 16c. By
means of this rotation a second functional element 13 formed by second functional sub-elements 13a, 13b, 13c can be rotated to
the top side, whereby the functional element with which the surface is utilized is changed from functional element 12 to functional
element 13, 17 or 18, wherein functional element 13, 17 or 18 is for instance formed by any element from the group of a cold or
heat storage element, a water-absorbing, collecting or buffering element, a green element such as a grass cover or moss mat or
element with other growth thereon, a fine dust-binding element, an emission-binding and/or neutralizing element such as an NOx-
binding and/or neutralizing or SOx-binding and/or neutralizing element, a wind energy generating element. In the shown
embodiment the functional elements can extend in an activated mode parallel to each other, and in particular also parallel to floor
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14, although it is also possible - for instance when solar panels 12a, 12b, 12c are activated - to place each of these in an
optimum orientation relative to the incident sunlight, so that they possibly lie parallel to each other but not necessarily parallel to
the surface 11 defined by floor 14.

[0017] Not shown are blades optionally arranged in or partially around or peripherally of the carrier for the purpose of generating
wind energy. The carriers, particularly when they are not being used at least wholly for liquid storage, can also be adapted as
energy storage medium, for which purpose they can be embodied as battery. Such batteries can comprise conventional battery
acid but can, for instance for safety reasons, also be embodied as salt batteries. The energy storage can however also take
place in the form of heat or cold storage.

[0018] Figure 2 shows a second embodiment 20 of the present invention. The second embodiment 20 largely corresponds to the
first embodiment 10, except that second carrier 25b is displaceable in the direction of arrow 26. Second carrier 25b does not
hereby impede first carrier 25a and third carrier 25¢ during rotation. In the embodiment 10 of figure 1 carriers 15 a, 15b, 15c are
placed at a mutual distance 19 in order to prevent this obstruction, this having the drawback however that unused intermediate
spaces 19 are present between the functional sub-elements 15a, 15b, 15c during use. This drawback is obviated by the
embodiment 20 of figure 2, in which the broken lines 27 show how the functional sub-elements 21a, 21b, 21c abut each other in
an activated mode, wherein second carrier 21b is placed between first carrier 21a and third carrier 21c. Another way of obviating
the drawback of the embodiment of figure 1 is to make use of carriers with a triangular section, although this results in more
limited possibilities for the placing of functional elements.

[0019] Carriers 15a, 15b, 15¢c, 21a, 21b, 21c are preferably embodied as removable and easily replaceable cassettes, and are
provided on each of their sides with a functional element. Their rotation points 16a, 16b, 16c, 26a, 26b, 26c are preferably also
embodied as throughfeed for electric cabling or, if possible, for heat and/or cold or liquid transfer. In this latter function the device
according to the present invention can be coupled to an air-conditioning system optionally already present in a building, on the
roof or on the outside wall of which the device according to the present invention is placed.

[0020] Figure 3 shows a subsequent embodiment 30, wherein functional elements 31, 32, 33 are arranged on a belt 34. The
functional elements can be translated by moving belt 34, which can be realized by rotating rollers 35, 36, 37, wherein one or more
functional elements at a time are brought into an active mode of use. In the shown example the functional elements 32 and 34 are
activated, while functional element 33 is in a rest position, wherein it is directed toward the surface.

[0021] Figure 4 shows a subsequent embodiment 40 of a device , wherein functional elements 41, 42, 43, 44 are likewise
arranged on a belt 45. In the shown situation the functional element 44 is active. Belt 45 is incorporated in a construction with an
upright 48 which is movable. The angle at which the portion of belt 45 situated between outer ends 46 and 47 of the uprights of
the device lies relative to the surface can be changed by sliding upright 48 in the direction of arrow 49. An optimum angle for the
active functional element can in this way be adjusted.

[0022] Figure 5 shows a schematic cross-sectional view of a carrier 50 for use in a device according to the present invention.
The carrier is provided with functional elements 51, 54, 55, 56, wherein functional element 51 is embodied as a liquid-permeable
cloth. Liquid such as precipitation can be collected in carrier 50 by directing the liquid-permeable cloth 51 to a side from which
precipitation can fall. The carrier is embodied for this purpose as an at least partially hollow tube in which a number of elements
53 are arranged for the purpose of holding the liquid. Overflows 52 are also arranged which serve the purpose of keeping the
liquid level below a predetermined maximum.

[0023] Figure 6 shows a schematic view of a section of an alternative embodiment 60. The device is provided with three carriers
61, 62, 63, of which at least the sides 61a, 62a, 63a are adapted to allow through rainwater. Sides 61b, 62b, 63b can be adapted
for any other functionality. Carriers 62 and 63 are shown in a mode suitable for collecting rainwater, while carrier 61 is shown in a
mode suitable for relinquishing rainwater. It is possible to opt to collect the rainwater with the purpose of recovering the water, but
it is also possible to have collection take place with the intention of preventing overload of the water drainage or a sewer system.

[0024] Figure 7 shows a schematic view of a fifth embodiment 70 of a device. In this embodiment a storage unit 71 houses a
plurality of carriers, of which carriers 72-78 are shown in an active mode, wherein they cover surface 79. The carriers can be
placed in an active mode by means of translation parallel to surface 79 or be interchanged with other carriers (not shown)
incorporated in the storage unit. Carriers 72-78 can also be placed in their active mode above a functional element which is
arranged on surface 79 and which can be activated by incorporating carriers 72-78 in the storage unit.

[0025] Figure 8 shows a schematic view of a following embodiment 80, wherein the storage unit comprises a plurality of
functional elements 81, 82 which can be arranged on the surface in accordance with a jukebox or carrousel principle. Many
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variations are possible in addition to the embodiments shown, all being deemed to fall within the scope of protection of the
following claims.

[0026] Figure 9 shows a schematic view of a building 90 around which is arranged a carrier frame 91 on which the device
according to the present invention is arranged.

[0027] Figures 10a-d show a part of building 90 on which a carrier structure is arranged for containing the device for utilizing the
surface according to the present invention. Shown is how a frame 92 is arranged on which are situated rotation shafts 93 which
hold carriers formed by cassettes for rotation about shafts 93.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.
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PATENTKRAV

1. Indretning til anvendelse af en overflade (11) sdsom overfladen af et gulv, en yder-

vaeg eller et tag til en variabel funktion, omfattende:

- et farste funktionelt element (12) med et aktivt overfladeareal med en starrelse
som i det mindste en del af overfladen;

- i det mindste et andet funktionelt element (13) med et aktivt overfladeareal med
en stgrrelse som i det mindste en del af overfladen;

- midler til pa i det mindste en del af overfladen at variere det funktionelle ele-
ment, med hvilket overfladen anvendes, hvilke midler omfatter en roterbar bae-
rer (15a), hvorved mindst to forskellige funktionelle elementer (12, 13) beeres,
séledes at et aktivt overfladeareal af mindst ét funktionelt element under rotati-
on af beereren kan anbringes i en forudbestemt orientering sdsom en position
eller vinkel i forhold til overfladen;

- hvor baereren (15a) omfatter et rgr, som er roterbart i aksial retning og har et
trekantet eller kvadratisk tvaersnit,

- en fgrste og en anden overflade af kappen af rgret baerer henholdsvis det farste

og det andet funktionelle element,

kendetegnet ved, at det farste og det andet funktionelle element er forskellige elemen-
ter, som er valgt fra gruppen: et solpanel, et kulde- eller varmelagringselement, et
vandabsorberende, -opsamlende eller —bufrende element, et grant element sasom et
graesdaekke eller en mosmatte eller et andet element med bevoksning derpa, et fint
stavbindende element, et emissionsbindende og/eller —neutraliserende element sdsom
et NOx-bindende og/eller —neutraliserende eller SOx-bindende og/eller —neutralise-

rende element, et vindenergiproducerende element.

2. Indretning ifglge krav 1, hvor baereren (15a) er tilpasset i mindst én aksial vinkelposi-

tion for at tilbageholde en vaeske sdsom regnvand.

3. Indretning ifalge et hvilket som helst af de foregaende krav, hvor baereren (15a) har
en i det mindste delvist fugtpermeabel kappe med det formal at absorbere og/eller afgi-

ve vaesken.
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4. Indretning ifalge et hvilket som helst af de foregdende krav, som omfatter en styre-
indretning til at variere i det mindste et funktionelt element pa basis af et input sdsom et

manuelt input eller et input, som tilvejebringes af en sensor eller ekstern indretning.

5. Samling af en flerhed af indretninger ifalge krav 4, som er koblet til en central enhed,
der er tilpasset til at styre den samlede gnskede funktionalitet ved hjeelp af inputtet med

det formal at tilvejebringe et input til hver af de respektive indretninger.

6. Samling ifalge krav 5, som er indrettet pa en baereramme, der er anbragt mod, over

eller omkring en overflade, som skal anvendes, eller en bygning.

7. Fremgangsmade til anvendelse af en overflade sasom overfladen af et gulv, en

ydervaeg eller et tag til en variabel funktion, hvilken fremgangsmade omfatter:

- variation pa i det mindste en del af overfladen af et aktivt overfladeareal af et
funktionelt element, som daekker overfladen, hvilket funktionelle element er en

del af en indretning ifglge et hvilket som helst af kravene 1 til 5.

8. Fremgangsmade ifglge krav 7, som omfatter udskiftning af i det mindste en del af
det ene aktive overfladeareal af et farste funktionelt element med det aktive overflade-

areal af et andet funktionelt element.

9. Fremgangsmade ifglge krav 7 eller 8, hvor variation af et aktivt overfladeareal af et
funktionelt element, som dackker overfladen, omfatter omsaetning eller rotation af i det

mindste en del af det funktionelle element.
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